Peptide nanoparticles serve as a powerful platform for the immunogenic display of poorly antigenic actin determinants.
The role of actin in transcription and RNA processing is now widely accepted but the form of nuclear actin remains enigmatic. Monomeric, oligomeric or polymeric forms of actin seem to be involved in nuclear functions. Moreover, uncommon forms of actin such as the "lower dimer" have been observed in vitro. Antibodies have been pivotal in revealing the presence and distribution of different forms of actin in different cellular locations. Because of its high degree of conservation, actin is a poor immunogen and only few specific actin antibodies are available. To unravel the mystery of less common forms of actin, in particular those in the nucleus, we chose to tailor monoclonal antibodies to recognize distinct forms of actin. To increase the immune response, we used a new approach based on peptide nanoparticles, which are designed to mimic an icosahedral virus capsid and allow the repetitive, ordered display of a specific epitope on their surface. Actin sequences representing the highly conserved "hydrophobic loop," which is buried in the filamentous actin filament, were grafted onto the surface of nanoparticles by genetic engineering. After immunization with "loop nanoparticles," a number of monoclonal antibodies were established that bind to the hydrophobic loop both in vitro and in situ. Immunofluorescence studies on cells revealed that filamentous actin filaments were only labeled once the epitope had been exposed. Our studies indicate that self-assembling peptide nanoparticles represent a versatile platform that can easily be customized to present antigenic determinants in repetitive, ordered arrays and elicit an immune response against poor antigens.